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Brief Description of the Drawings 

Fig. 1 is diagram showing manufacture of an insulating 
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spacer according to the invention; and 

Fig. 2 shows a plan view and a sectional view of an 
insulating spacer and a substrate electrode manufactured 
according to the invention. • 



Detailed Description of the Invention 

This invention relates to a method for manufacturing a 
display board where liquid crystal material is sealed in a 
display using liquid crystal and particularly to the display 
board where a nematic phase liquid crystal material showing 
different optical property and light scattering effect in 
response to the voltage is sealed. Further particularly it 
relates to the display board where the nematic phase liquid 
crystal material is sealed, which has an insulating spacer 
adapted to form space between two sheets of electrodes when 
they are superimposed by depositing or spraying organic or 
inorganic electric insulating material to a part of one of the 
two sheets of electrodes, at least one of which is transparent. 

The liquid crystal is known as material showing an 
intermediate state between liquid and solid, and optically it 
has a property of crystalline while having the property as fluid . 
The liquid crystal of some type changes in its optical property 
in response to the voltage to cause a scattering phenomenon 
of light. Especially in the nematic phase liquid crystal 
material among them, the effect is remarkable. 
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In the case of using the nematic phase liquid crystal 
having such property in a display^ It is necessary to consider 
a sealed display board as taken like filling of liquid. 

Up on investigating the properties of a lot df nematic 
phase liquid crystal, in the relationship between the applied 
voltage and a, scattering effect of light, as shown in Table 
1, when practically thinking, considerably high voltage is 
required. Accordingly, in the case of actually sealing the 
nematic phase liquid crystal in the display board to be used, 
it is advantageous to make enough narrow the space between two 
sheets of transparent electrodes. Especially, in a small 
display board of a wristwatch or the like, it is necessary to 
make a very thin nematic liquid crystal f ilm when consideration 
is given to the capability of a current voltage generator. 

TABLE 1 



Liquid Crystal 

anisilidenum 

p-aminophenylacetate 

p-azoxy anisole 

Mixture: 

cholesteryl chrolide 
n-nonate 
oleyl 
carbonate 



Voltage Required for Causing 
Light Scattering Effect 

3 X 10^ v/cm 

2.5 X 10^ v/cm 

10^ v/cm 



It is an object of the invention to simply manufacture 
a display board having desired space by depositing or spraying 
organic or inorganic insulating material to one of two sheets 



of transparent electrodes in such circumstances to thereby very 
accurately control the thickness. 

Fig. 1 is diagram showing simple manufacture. In Fig. 
1-2^ the electrode is coated with coating material or the like 
portion other than a portion to be provided with a necessary 
insulating spacer. In Fig. 1-3, organic or inorganic electric 
insulating material is deposited or sprayed, and fixed. In 
Fig. 1-4, after the deposited or sprayed electric insulating 
material is fixed, the coating material coated in Fig. 1-2 is* 
peeled. 

After that, nematic phase liquid crystal is mixed in the 
produced space, and sealed as shown in Fig. 1-5. 

Further, the peripheries of the two sheets of electrodes 
are molded with generally used resin or the like, and fixed. 

Although there are a lot of organic or inorganic electric 
insulating materials and all of them have effective functions, 
especially a few materials suitable for evaporation method or 
spray method or the like will be described in embodiments. 

Embodiment 1 

Transparent and clean PYREX glass 40 mm x 50 mm x .2inm 
thick is coated with tin oxide coat to have conductivity, and 
vinyl coating material is applied thereon with dimensions of 
30 mm X 4 0 ram, and dried well. After that, fluorocarbon resin 
is heated at 400 to SOO'^C in the air and sublimated to be deposited 
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on the glass • When the vinyl coating material is separated 
with a pair of tweezers, a uniform' insulating layer having a 
thickness of 10 fx has been obtained. 

Embodiment 2 

A steel plate is put on a nesa glass coated with tin oxide 

coat similar to that of the embodiment 1 V and sun-coat insulating 

coating material diluted by thinner is atomized and sprayed 

thereto / and dried. When the steel plate is removed, a uniform 

insulating layer having a thickness of about 20 fx has been 
obtained. 

Although thickness of the insulating layer can be 
arbitrarily varied by evaporation, spraying time and operating 
conditions , actually the smoothness of glass forming a substrate 
is about 1 to 2 \i, so the limit of the thinner one is about 
3(1. On tlie contrary, in the case of the thicker one, the response 
speed of liquid crystal becomes low, so the limit is about 30 

fx, taking into consideration the speed required by an ordinary 
display. 

A spacer of the display board using liquid crystal is 
thus manufactured by the evaporation or spraying method, which 
can not only save the trouble and time of inserting insulating 
sheet spacers one by one between the electrodes, but also 
remarkably reduce failures such as short-circuit of the 
electrode due to slippage or the like because the spacer is 
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fixed to the electrode plate. The most noteworthy point in 
sealing liquid crystal material is the above short-circuit* 
phenomenon. The reduction of voltage applied to the nematic 
phase liquid crystal layer as much as possible practically has 
a very large meaning, and it is very effective to make the liquid 
crystal layer thinner for the above reduction. However, the 
more the liquid crystal layer is decreasied in its thickness/ 
the more the short-circuit phenomenon between both poles is 
liable to occur. On considering the case of handling the ' 
insulating spacers one by one in such circumstances , the more 
the spacer has the opportunity to be touched, the more it has 
the opportunity to cause adhesion of dirt or dust due to static 
electricity or the like. Short-circuit of a liquid crystal 
sealed display board is almost caused by these dust and dirt. 
On the contrary, the electric insulating spacer formed by 
evaporation, spraying or the like is fixed to the electrode, 
so it is not touched directly by hands. Accordingly , there 
is less opportunity to cause adhesion of dirt, dust and the 
like. Besides the spacer has various advantages that the 
fixation of the liquid crystal material is improved to prevent 
liquid crystal material from flowing out through space between 
the spacer and the electrode, the so-called leakage phenomenon. 

Thus, the liquid crystal display board having an 
insulating spacer formed by the evaporation or spraying method 
is stable in quality and withstands for a long-term use. 



(57) Claim: 

A display board/ wherein an insulating spacer ^ 20 ^ or 
less is formed. on a part of one of two sheets of glass electrodes 
at least one of which is transparent by depositing or spraying 
anorganic or inorganic electric insulating material in a display 
using nematic phase liquid crystal, ahd nematic phase liquid 
crystal material is sealed in space formed by superimposing 
the two electrode plates. 

(56) cited reference 
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